S2

Content of supplementary information
Supplementary Results: Simulation of epothilone A binding to a reduced representation of a MT. S3
Supplementary Experimental Methods: In silico model building and molecular simulations S5 Supplementary Table S1 . Cytotoxicity of the compounds in ovarian cell lines both sensitive (1A9) and resistant to MSA (PTX10, PTX22 and A8) due to amino acid replacements in -tubulin. S11
Supplemental Table S2 . Values calculated for the combination index (CI) between paclitaxel or peloruside A and the ligands studied. S12 Supplementary Table S3 . Average binding energy per residue (kJ mol-1) of Dictyostatin and Epothilone A with β1-tubulin, respectively, along the MD simulation of the [MSA:(1-β1-2)]2 complexes. S13 Supplementary Table S4 . Data collection and refinement statistics. S14 Figure S1 .-Effect of the ligands on the cell cycle of A2780 ovarian carcinoma cells. S15 Figure S2 .-Comparison of the bound structures of dictyostatin and discodermolide. S16 Figure S3 . Reduced representation of a microtubule used for S17 the simulation. Figure S4 . Model of Epothilone bound to a microtubule. S18 Figure S5 .-Modeled effect of substitutions at C6 and C12 in the ligand S19 binding. Figure S6 .-Superposition of the modelled binding modes of dictyostatin and epothilone A. S20
S3
Supplementary results
Simulation of epothilone A binding to a reduced representation of a MT.
The pharmacophore region accounting for the high-affinity binding of epothilone A to the taxane-binding site in a MT was revealed in atomic detail when the crystal structure of a stathmin/TTL-stabilized longitudinal assembly of two ,β-tubulin dimers in complex with one molecule of epothilone A was solved (PDB id. 4I50) 1 . An identical binding mode for epothilone A was subsequently reported in the ternary complexes of the same macromolecular assembly with two bound molecules of epothilone A and either laulimalide or peloruside A (PDB ids. 4O4I and 4O4L, respectively) concurrently bound in a non-taxane site 2 . Further insight into the structural determinants for binding was obtained when a simplified ,β-tubulin:epothilone A complex was simulated using MD, and models for other complexes with a series of epothilone A analogues were built to derive quantitative structure-activity relationships 3 . This earlier work revealed that the macrocyclic ring of epothilone A is engaged in hydrogenbonding interactions with OD1/OD2(Asp226), N(Thr276), and NE2(Gln282), whereas the thiazole N22 of its side chain establishes an additional and rather unique hydrogen bond with OG1(Thr276). In addition, it was proposed that a water molecule bridging a hydrogen bond between the main-chain CO and NH groups of Leu217 and Arg278, respectively, could provide an extra anchoring point to the carbonyl oxygen at C5 of epothilone A ( Figure S4 and running unrestrained MD simulations at 300 K for 100 ns.
The addition of missing hydrogen atoms to the protein ensemble and computation of the protonation state of titratable groups at pH 6.5 were carried out using the H++ 3.0 Web server 10 . Each complex was immersed in a cubic box containing ~108300 TIP3P water molecules plus 104 Na + ions to achieve electroneutrality and was simulated under periodic boundary conditions for 100 ns at 300 K. Electrostatic interactions were treated using the smooth particle mesh Ewald method 11 with a grid spacing of 1 Å. The cutoff distance for the S7 non-bonded interactions was 10 Å and the SHAKE algorithm 12 was applied to all bonds involving hydrogens. An integration step of 2.0 fs was used throughout. Subsequent gradual cooling followed by energy minimization provided representative structures for the complexes. Analysis of the MD trajectories was performed using the cpptraj routines implemented in AmberTools14 13 and our in-house MM-ISMSA software 14 .
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Supplementary Tables
Supplementary Table S1 . Cytotoxicity of the compounds in ovarian cell lines both sensitive (1A9) and resistant to MSA (PTX10, PTX22 and A8) due to amino acid replacements in -tubulin. The P values were calculated using the Student's t test with the GraphPad Prism v4.0 software. n indicates the number of tests done. CI values with significant synergistic interactions are shown in red.
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Supplementary Table S3 . Average binding energy per residue (kJ mol 
